
Source URL: https://www.cirm.ca.gov/about-cirm/publications/integrating-concepts-material-mechanics-ligand-chemistry-

dimensionality-and

California Institute for Regenerative Medicine

Integrating Concepts of Material Mechanics, Ligand Chemistry, Dimensionality and Degradation to Control
Differentiation of Mesenchymal Stem Cells.

Journal: Curr Opin Solid State Mater Sci

Publication Year: 2016

Authors: Matthew G Haugh, Sarah C Heilshorn

PubMed link: 28458610

Funding Grants: Injectable Hydrogels for the Delivery, Maturation, and Engraftment of Clinically Relevant

Numbers of Human Induced Pluripotent Stem Cell-Derived Neural Progenitors to the Central

Nervous System

Public Summary: 

The role of substrate mechanics in guiding mesenchymal stem cell (MSC) fate has been the focus of much research over the last

decade. More recently, the complex interplay between substrate mechanics and other material properties such as ligand chemistry and

substrate degradability to regulate MSC differentiation has begun to be elucidated. Additionally, there are several changes in the

presentation of these material properties as the dimensionality is altered from two- to three-dimensional substrates, which may

fundamentally alter our understanding of substrate-induced mechanotransduction processes. In this review, an overview of recent

findings that highlight the material properties that are important in guiding MSC fate decisions is presented, with a focus on underlining

gaps in our existing knowledge and proposing potential directions for future research.

Scientific Abstract: 

The role of substrate mechanics in guiding mesenchymal stem cell (MSC) fate has been the focus of much research over the last

decade. More recently, the complex interplay between substrate mechanics and other material properties such as ligand chemistry and

substrate degradability to regulate MSC differentiation has begun to be elucidated. Additionally, there are several changes in the

presentation of these material properties as the dimensionality is altered from two- to three-dimensional substrates, which may

fundamentally alter our understanding of substrate-induced mechanotransduction processes. In this review, an overview of recent

findings that highlight the material properties that are important in guiding MSC fate decisions is presented, with a focus on underlining

gaps in our existing knowledge and proposing potential directions for future research.
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